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(54) Method of manufacturing a stopper 

(57) A process of manufacturing a stopper compris- 
es impregnating a cork body with an elastomeric sufc>- 
stance such as a silicone rubber mixture. The cork is 
submerged in the mixture and a vacuum is applied to 
enhance penetratk>n of the mixture into the cork. The 



cork is then cleaned by forcing it through a conduit to 
remove excess liquid, and cured. A thin coating, approx- 
imately 25^mi thick, of the rubber remains on the outer 
surface of the cork, so that its appearance and feel are 
not substantially different from that of an untreated cork. 
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Description 

BACKGROUND OF THE INVErmON 

s THIS invention relates to a method of manufacturing a stopper of the type which may be used, for example, as a 

cork stopper for a wine bottle. 

Wine production has Increased worldwide to a significant extent over the years. Traditionally wine bottles have 
been closed off with stoppers made from natural cork material. With the Increase with wine production the demand for 
cork material has increased considerably. Good quality cork has Increased in prrce considerably over the years due to 

10 the scarcity value attached to quality cork. 

Various attempts have been made to overcome the shortage of quality cork material. For example, plastic stoppers 
and screw-cap stoppers have been developed which, in practice, operate at least as effectively as natural coric. How- 
ever, there is a consumer resistance to plastk: stoppers and certainly bottlers of quality wines and other beverages 
continue to prefer cork stoppers for their product. Another attempt to overcome the shortage of quality cork material 

IS has been to reconstitute a solid cork from comminuted lesser quality cork particles using an adhesive. Cork stoppers 
are then cut from the reconstituted material. These corks, however, have proved to be less than satisfactory since they 
often teak and tend to break up and can be diffk:ult to extract from a bottle. 

A further attempt to solve the problem of cori( shortages and expense has been to coat lesser quality cori(s or 
reconstituted coiks with a sealant, or to impregnate them with a silicone oil, as described in British patent no. GB 

20 1 ,207,674. However, known sealants have, for one or other of the following reasons, proved to perform Inadequately 
Since a cork is often required to remain in situ and to provide an effective seal for a number of years, any deterbratkxi 
in the sealant over time will tend to result in failure of the seal. The composition which seals the cork should also not 
contaminate the contents of the bottle in any way. The cost of the sealant should not be excessive and the sealant 
should not make insertion of the cork into the bottle or removal of the cork from the bottle too drfflcult. The sealant 

2S should also retain Its flexibility over the intended life of the product and should not crack or break up on being removed 
from the bottle. 

SUMMARY OF THE INVENTION 

30 According to the inventkyi a process of manufacturing a stopper comprises the steps of: 

(a) provkiing a cork stopper body; 

(b) immersing the stopper body in a liquid comprising an elastomeric substance; 

3S 

(c) subjecting the stopper body and the liquid to a vacuum to enhance penetratbn of the liquid into the stopper 
body; and 

(d) curing the impregnated stopper body, 

40 

so that the stopper body is at least partially impregnated with the elastomeric substance. 
Step (c) of the process may be carried out in a destecator in which a container of the Ikijukl, in which the stopper 
body Is submerged, Is located. 

Prior to submerging the stopper body in the Iquid, the Ik^uid may be subjected to a vacuum to remove air therefrom. 
^ The vacuum may be released and reapplied at least once. 

Preferably the vacuum is sufficient to cause tx>iling of the liquki. 

The stopper body and the Ik^uid may be subjected to the vacuum for a perkxl between 5 and 20 minutes. 
Preferably the perkxJ Is approximately 1 5 minutes. 

The stopper body may remain submerged in the Iquid for a predetermined period after the vacuum has been 
so released. 

Preferably the impregnated stopper body contains an amount of the liquid having a mass from 15% to 40% of the 
mass of the untreated cork. 

The process may include the step of cleaning the impregnated stopper body prbr to curing thereof by forcing it 
through a conduit to remove excess liquki from the surface thereof. 
ss Preferably the conduit is a plastics tube having an internal diameter equal to or less than the diameter of the stopper 

body, so that the stopper body is a tight fit in the tube. 

The cleaned stopper body preferably has a layer of the Iquid remaining on its outer surface which has a thickness 
between 20 and 30 ^m. 
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The impregnated stopper body may be cured at a temperature between 20^C and TO'^C 
The liquid may comprise a silicone rubber mixture. 

BRIEF DESCRIPTION OF THE DRAWING 

5 

The drawing is a graph comparing the performance of corks treated by the method of the invention with the per- 
formance of untreated corks. 

DESCRIPTION OF AN EMBODIMEMT 

10 

The present invention provides a process for impregnating a conventional bottling cork with a silkxme rubber or 
other elastomer, to improve its sealing properties. 

In the prototype process, a conventional right cylindrical slnglei)iece bottling cork was treated. Firstly, a two-part 
mixture of a proprietary silk»ne rubber product known as ELASTOSIL M4600 (trademaric), manufactured by Wacker, 

IS was prepared. The mixture comprises two components A and B, which are mixed together in a ratk> of approximately 
10 to 1 . When mixed, the components cure to form silicone rubber. 

In the prototype process, 20g of component A was mixed with 2 g of component B. Due to the relatively high 
viscosity of the components, mixing them causes a substantial amount of air to be trapped In the mixture. To renrtove 
the trapped air, the mixture is subjected to a vacuum. 

20 A beaker containing the mixture was placed in a desiccator having a lid with a valve outlet, which was operated 

to generate the maximum possible vacuum (600 mm Hg). This caused boiling of the mixture. The vacuum was released 
just before the mixture could overflow. During this vacuum treatment process, numerous tiny bubbles form in the mix- 
ture, causing it to rise to the top of the container. Spilling over of the liquid is prevented by releasing the vacuum. This 
process was repeated a total of three times, in order to remove as much air from the mixture as possible. 

2S A clean corki (whk;h can be cleaned by the methods described in British patent no. GB 1 ,207,674, for example) 

was weighed and its porosity noted. The cork was then submerged completely in the silicone mixture in the beaker 
and was held under the surface of the mixture by a metal weight. The beaker was then returned to the deskx^tor. 
A vacuum of approximately 600 mm Hg was then applied by the deskx^ator. The perkxi for whk^ the vacuum was 

^ applied was varied, using different corks, between 5 and 20 minutes. A period of about 1 5 minutes was found to give 

30 good results. The vacuum was then released, with the cork being left in the mixture for an additional 5 minutes, to allow 
maximum absorptbn of the mixture by the cork body. Under these conditions, the silicone mixture penetrates substan- 
tially to the core of the cork. Depending on the original porosity and quality of the cork, the mass increase of the cork, 
due to the impregnation thereof with the silicone mixture, was found to be between 15% and 40%. 

The cork was then removed from the mixture and cleaned, before being cured. To clean the Impregnated corics, 

3S they were placed in a large funnel having its mouth inserted into one end of a flexible plastics tube with an internal 
diameter the same as or slightly less than that of the corks so that they are a tight fit in the tube. The corics are forced 
into the tube one by one. by a piston plunger At the neck of the plastk:s tube, a bezeled guide collects and deflects 
excess silicone. Once the corks have been forced through and put of the plastic tube, a layer of silkxxie rubber remains 
on the outer surface of the cork, having a thickness between 20 and 30 ^m, and typ»ally 26 pm. 

40 Different curing procedures were tested, ranging from overnight curing at room temperature (20*C) to curing for 

20 minutes at 70^0. Room temperature curing was found to avoid the formatk>n of air bubbles at the pores of the cork. 

Visual inspectbn under a magnifying glass showed that the silicone mixture had penetrated into the pores of the 
cork. However, the silicone mixture is transparent and does not change the appearance of the corie 

In order to test the performance of the treated corics, they were fitted into the neck of a steel container having a 

45 shape kJentical to a conventional 750 ml glass wine bottle. A vacuum of 600 mm Hg was applied to the container and 
the leakage was then measured over time. Table 1 shows three sets of vacuum readings on untreated corks, while 
Table 2 shows three sets of readings for corks treated accx>rding to the methcxJ of the inventbn. It can be seen that, 
on average, corics treated by the method of invention maintained a substantially better seal than untreated corks. In 
partk:ular, in the case of a relatively poor quality cork (set 3) treatment by the method of the invention substantially 

so improves the sealing performance of the cork. The average leakage figures are ptotted in the accompanying Figure. 
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TABLE 1 





Tune (min) 


Vacuum Readings oa untreated codes (bar) 


10 




Set No.: 






1 


2 


3 


Average: 


IS 


0 


-0.85 


-0.85 


-0.85 


-0.85 




t 


-0.76 


-0.76 


-0.74 


-0.75 


20 


z 


-0.73 


-0.72 


-0.64 


-0.70 




'\ 


-0.70 


-0.69 


-0.55 


-0.65 


2S 


4 


-0.66 


-0.65 


-0.45 


-0.59 




5 


-0.64 


-0.62 


-0.38 


-0.55 


30 


6 


-0.60 


-0.59 


-0.30 


-0.50 




7 


-0.58 


-0.55 


-024 


-0.46 


35 


8 


-0.55 


-0.52 


-0.19 


-0.42 








40 


9 


-0.52 


-0.48 


-0.15 


-0.38 1 




10 


-0.49 


-0.45 


-0.10 


-0.35 


45 


15 


-0.46 


-0.32 


0.00 


-0.26 


SO 


20 


-0.35 


-0.20 


0.00 


-0.18 
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TABLE 2 



Time (min) 


Vacuum Readings on treated corics (bar) 




Set No.: 




1 


2 


3 


Average: 


0 


-0.85 


-0.8S 


-0.85 


-0.85 


1 


-0.84 


-0.83 


-0.84 


-0.85 


2 


-0.81 


-0.80 


-0.83 


-0.81 


3 


-0.79 


-0.77 


-0.80 


-0.79 


4 


-0.76 


-0.75 


-0.79 


-0.77 


5 


-0.74 


-0.72 


-0.76 


-0.74 


6 


-0.72 


-0.69 


-0.75 


-0.72 


7 


-0.69 


-0.67 


-0.74 


-0.70 


8 


-0.66 


-0.65 


-0.71 


-0.67 


9 


-0.64 


-0.63 


-0.70 


-0.66 



40 



10 


-0.62 


-0.60 


-0.68 


-0.63 


15 


-0.41 


-0.58 


-0.67 


-0.55 


20 


-0.37 


-0.42 


-0.64 


-0.48 



SO 

The treated cx^rk can be removed from a bottle into which it is inserted using a normal corkscrew and it is not 
anticipated that the ease of removal of the cork will be adversely affected, in this regard, the thickness of the layer of 
silicone rubber on the outer surface of the cork is important. A relatively thick layer of rubber changes the look and feel 
of the cork, and makes it difficult to insert and remove. By contrast, corks treated by the process of the invention look 
ss and feel almost kienttcat to untreated corks. Since the ELASTOSIL silicone material is completely inert, the treated 
cork does not adversely affect the contents of a bottle of wine or other beverage. 

It will be noted from Tables 1 and 2 that the relatively poor quality cork (set 3), which performs worst in its untreated 
state, performs best after treatment. This is because it is more porous and absorbs more silicone material, bringing it 
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closer in perfonmance to the ideal of a solid silicone rubber plug. Effectively, the untreated cork serves as a porous 
body which supports the silicone rubber with its sealing properties. Thus, surprisingly, the process of the invention 
allows lower cost inferior corks to be converted into superior stoppers, whch nevertheless appear to the user to be 
conventional corks. 



Claims 

1. A process of manufacturing a stopper characterised in that it comprises the steps of: 

(a) providing a cork stopper body; 

(b) immersing the stopper body in a \k\u\6 comprising an elastomerk: substance; 

75 (c) subjecting the stopper body and the Ik^uki to a vacuum to enhance penetratkxi of the Ik^ukl into the stopper 

body; and 

(d) curing the impregnated stopper body, 
20 so that the stopper body is at least partially Impregnated with the elastomeric substance. 

2. A method according to claim 1 characterised in that step (c) of the process is carried out in a desiccator In whbh 
a container of the liquid, in whbh the stopper body Is submerged, is located. 

2S 3. A process according to either preceding claim characterised in that, prior to submerging the stopper kxxJy in the 
lk)uid, the liqukl is subjected to a vacuum to remove air therefrom. 

4. A process according to claim 3 characterised in that the vacuum is released and reapplied at least once. 

^ 5. A process according to claim 3 or claim 4 characterised In that the vacuum is sufficient to cause boiling of the lk|uid. 

6. A process according to claim 5 characterised in that the vacuum is approximately 600 mm Hg. 

7. A process according to any one of claims 1 to 6 characterised in that the stopper body and the Ik^uid are subjected 
3S to the vacuum for a perkxi between 5 and 20 minutes. 

8. A process according to claim 7 characterised in that the period is approximately 15 minutes. 

9. A process according to claim 7 or claim 8 characterised in that the stopper body remains submerged in the tiquki 
40 for a predetermined perkxi after the vacuum has been released. 

10. A process according to any one of claims 1 to 9 characterised in that the impregnated stopper body contains an 
amount of the liquid having a mass from 1 5% to 40% of the mass of the untreated cork. 

4S 11 . A process according to any one of claims 1 to 1 0 characterised in that it includes the step of cleaning the impreg- 
nated stopper body prk>r to curing thereof by forcing it through a conduit to remove excess liquid from the surface 
thereof. 

12. A process according to claim 11 characterised in that the conduit is a plastics tube having an intemal diameter 
so equal to or less than the diameter of the stopper body, so that the stopper body is a tight fit in the tube. 

1 3. A process according to claim 1 1 or claim 1 2 characterised in that the cleaned stopper body has a layer of the Ikjuid 
remaining on its outer surface which has a thbkness between 20 and 30 ^m. 

1 4. A process according to claim 1 3 characterised in that the thickness of the layer of Ik^ukJ is about 26 \m. 

15. A process according to any one of claims 1 to 14 characterised in that the impregnated stopper body Is cured at 
a temperature between 20°C and 70^*0. 
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16. A process according to any preceding claim characterised in that the liquid comprises a silicone rubber mixture. 

5 
10 
IS 
20 
2S 
30 
3S 
40 
45 
SO 
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